contribute.
The hyperdynamic circulation found in patients with hepatocellular disease, particularly cirrhosis, is well known. ' The effect of these circulatory changes, and particularly the profound vasodilatation has only recently been investigated in detail.
This paper provides an overview ofthe general vasodilatory state and its effect on various organs. It also discusses the mechanisms and the various vasoactive substances that might be responsible.
General circulatory changes
In patients with hepatocellular failure, whether acute or chronic, the extremities are flushed, the pulses bounding, the cardiac output increased and the blood pressure low.
Systemic vascular peripheral resistance is reduced as is the arteriovenous oxygen difference. Chronic heart failure rarely ensues. Vasomotor tone is decreased as shown by reduced vasoconstriction in response to mental exercise, the Valsalva manoeuvre and tilting from the horizontal to the vertical position. 23 The circulation resembles that found with systemic arteriovenous fistulae. It Injection studies of the pulmonary artery in cirrhotic patients have shown marked arterial dilatation in fine peripheral branches of the pulmonary artery both within the respiratory parts of the lung and on the pleura where spider naevi are sometimes seen.9 Reduction in diffusing capacity is present without a restrictive ventilatory defect. This is probably the result of dilatation of small pulmonary blood vessels, a complication both of advanced cirrhosis and fulminant hepatic failure.9' ' The pulmonary vasodilatation is associated with a low pulmonary vascular resistance. The dilatation is so marked that it is not further increased by exercise," and there is reduced pulmonary vasoconstriction in response to hypoxia.'2 In cirrhosis, the hypoxaemia with intrapulmonary shunting and impaired lung perfusion has been termed the 'functional hepatopulmonary syndrome'.'3
Kidney
The circulatory changes in the kidney of patients with hepatocellular failure are extremely complex. Abnormalities can be shown even before the development of ascites. In the late stages, the intrarenal circulation is so disturbed that functional renal failure develops (hepatorenal syndrome). Renal blood flow is reduced because of generalised vasodilatation and diversion of blood to other parts such as skin and muscle. Blood flow within the kidney is redistributed. Increased preglomerular vascular resistance and arteriovenous shunting divert blood away from the outer cortex to the inner cortex and medulla. In the urine, the vasoconstric--tive metabolites of arachadonic acid (thromboxane A2) predominate over the vasodilator ones (prostaglandin E2 
